Résumé. 2014 La nature coopérative du mouvement moléculaire dans les phases smectique B et smectique G du 50.7 a été étudiée par diffusion cohérente de neutrons sur un échantillon complètement deutéré. On en a conclu que la modulation transverse incommensurable de la couche smectique B, qui croit lorsqu'on approche de la phase smectique G, est une déformation statique des couches. Dans le spectre d'énergie de nouvelles excitations doivent donc être associées à la modulation des couches. On discute les raisons pour lesquelles de telles excitations n'avaient pas été observées.
Introduction.
The N-(4-n alkoxybenzylidene)-4' alkylanilines (CnH2n+l 0 PhCHNPhCmH2m+l; nO.m) have a rich smectic polymorphism which has been studied by X ray and neutron diffraction [1] . Several members of the series exhibit a crystal smectic B (SB) to smectic G (SG) transition which is preceded, in cooling through the SB phase, by a strong transverse modulation of the smectic layers. A quantitative X ray diffraction study of this transition [2] and a study of the diffusive molecular motions in SB and SG phases using incoherent quasi-elastic neutron scattering [1, 3] have been carried out for 50.7.
The phase behaviour of 50.7 is as follows Crystal 15 *!P. SG k% SB &#x26;% Sc 54-; SA *fl N F Isotropic liquid
The incoherent quasielastic neutron scattering measurements showed that the molecules in the SB phase reorientate about their long molecular axes with a rotational diffusion constant Dr =1.8 x 10" rad2 s-1. This motion is probably hindered by a weak (~ kB 7) six-fold potential consistent with the hexagonal symmetry of the layers. In the SG phase the rotational diffusion was only marginally slower (Dr =1.7 x x 1011 rad2 S-l) but the elastic incoherent structure factor revealed a greater degree of localization of the molecules consistent with an orientational ordering about the long axes with two preferred sites separated by a. The orientational order parameter cos 2 0 &#x3E; was estimated to be 0.9. In addition, a localized diffusive motion parallel to the long molecular axes was seen in both phases. The [4] .
2) [5] with energy resolution -50 J.leV (HWHM). The energy profiles of the scattering were very similar for deuteriated and hydrogenous specimens. The data could be fitted to an « elastic » plus a broad quasi-elastic component with an energy width corresponding to a relaxation time of -3 x 10-12S. This is much faster than the single molecule long axis rotation correlation times (~ 5 x 10-11) established in higher resolution experiments [1] , arid by analogy with the much more extensive work on IBPBAC [6] the faster motions are suggested to be soft acoustic and internal modes. Analysis of the intensity of the elastic and quasielastic components gives root mean square amplitudes for these modes of 0.8 A in the SB phase and 0.7 A in the SG and these values are to a first approximation isotropic.
The elastic scattering intensities in the SB and SG phases for scattering vectors perpendicular to the crystal c axes (also the long molecular axes) are shown in figure 2. The weak peak in the diffuse scattering centred near Q = 1.9 A-1, and more well defined for the SG phase, shows that the molecules have a local ordering about their long axes which removes the C-centring of the average structures; this is probably a herringbone type of packing [7] . These [8] was used to search for inelasticity in the scattering at the satellite wave vector (point B in Fig. 1 ) on a perdeuterated sample. The Bragg reflection in the SB phase (point A Fig. 1 The components of the scattering vector parallel and perpendicular to the 001 axis were calculated for each detector and the grid they form in reciprocal space is shown in figure 3 . The intensity of the elastic component has been indicated by contours in figure 3 and they confirm that the sample was well aligned. A similar survey of the scattering around the 002 reflection was made in a third experiment in the SB phase using the high resolution triple axis spectrometer IN 12 (with incident wavelength 5 A and energy resolution 50 eV FWHM). This gave similar, negative, results about the presence of inelasticity at, or near, the satellite peaks.
3. Discussion and conclusion. The oximino-tosylate was not isolated in the above procedure.
Perdeuterio-4-hydroxybenzaldehyde was alkylated with perdeuterio-1-bromopentane by a standard procedure using anhydrous potassium carbonate and propanone.
The perdeuterio-4-n-heptylaniline (1.1 mol) and the perdeuterio-4-n-pentyloxybenzaldehyde (1 mol) were interacted in dry petroleum ether (b.p. 40-60°C) for 3 h at room temperature. The required Schiff's base was obtained in 90 % yield by filtration and thrice crystallized at about 0 °C from EtOD. The product was analytically pure, and n.m.r. spectroscopy could detect no protons in the sample. The deuterium content is taken to be &#x3E;-99.9 %.
Starting with 5 g of C6 D 13 Br, 1. 7 g of perdeuterio-4-n-heptylaniline were obtained. This amine was condensed with 1.5 g of the perdeuterio-aldehyde to yield, after final crystallization, 2 g of the pure perdeuterioSchifl's base.
The smectic-smectic transition temperatures of the hydrogenous and deuteriated samples agreed to within one degree.
